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may be acceleration at one period and retardation at another. (5) Development in one
dimension or item may serve to inhibit growth in another. For example, learning to
walk may block for a time linguistic advancement. (6) The retention of learned
reactions varies in terms of the degree of maturation at the time of the practice and
in terms of the attitudes and emotional accompaniments. This is admirably shown in
McGraw's (1935, 1939) 2 study of the twins "Johnny" and "Jimmy." (7) The per-
sistence of modifications, in fact, is related to the degree of integration and to the
extent and generalization of the effects of learning and maturation in the organism.
It is evident that in studying child development we have to reckon
with a certain broad sequence of neuromuscular growth, affected by
factors of both maturation and learning, and by the emergence of control
and integration by the cortical centers in particular; but it must never be
forgotten that infants do not grow up in a vacuum. Within given or-
ganic limitation to learning capacity and within the limits of matura-
tional states, the newborn child is precipitated into a physical and social-
cultural world toward which he must make certain adjustments. Let us
recall what other preparation he has for this adaptation besides these
fundamental sensorimotor capacities. Of particular importance, of course,
is the matter of drive or motivation.
Drives and satisfactions. We noted in Chapter IV that drives, which
are characterized by physiological tensions involving both the central
and the autononoic nervous system, stem chiefly from internal changes
in the organism and that they have a directionality toward some sort of
2 This investigation is one of the most complete on record. Beginning in the early weeks
of life, one twin, Johnny, was exposed to a long regime of practice in various skills: swim-
ming, climbing up steep inclines, jumping off high pedestals, roller-skating, tricycling, and
the like. The other was untrained until months later, and then given intensive instruction for
about ten weeks. The findings show that in some matters early training has a distinct ad-
vantage, in others none. To illustrate: In swimming and jumping off high stools, Johnny's
early training made him decidedly superior to Jimmy despite the latter's subsequent intensive
training. On the otner hand, in tricycling Jimmy, beginning at twenty-two months, acquired
much greater proficiency than his brother ever attained, although the latter had had instruc-
tion in this activity for many weeks before Jimmy began his training.
McGraw is somewhat critical of the easy assumptions about stages of growth. As she puts
it (1939, p. i), "There is no one age period or developmental stage which clearly demar-
cates an earlier state of immaturity during which the child is incapable of improving through
practice from the subsequent state in which improvement through practice.becomes feasible."
This, she believes, is due to the fact that there is no uniformity in the maturation of the
nervous system and that general physical growth, such as in the development of the long
bones, which alters the center of body gravity, also plays a part in these matters.
In her retest of these children (1939) four years after the original study was concluded,
she has pointed out two highly important features to be taken into account in all these inves-
tigations. One is the recognition that emotions and attitudes have a place in early, as they do
in later, learning. The other is that c*the amount of retention of a motor performance, once
the factor of repetition has been reduced or abandoned, is contingent upon the state of fixity
the activity had attained at the time the practice-factor was withdrawn"; and that, on the
contrary, "activities which have attained a high degree of integration may be appreciably al-
tered if the body mechanisms are so modified through growth as to introduce new structures
or elements into the situation." (i939> PP- 18-19.)